Introduction
Business practitioners, researchers, management consultant, policymakers, and innovation experts increasingly are interested in understanding the connection between innovation and design. The buzz around this topic has recently intensified, with efforts coming from many sources to understand complex issues, including the following:
• If and where design meets the innovation imperative and the sustainability challenge; • How this connection could be explained to nondesigners to demonstrate the strategic value of non-technological advancements; and • How the economic value of design can be explained and measured.
Design seems to have reached a center stage also in innovation policies and in the agenda of many public bodies; hence, design is moving up the ladder of recognition in industry, the economy, society, and the academy. Despite these achievements, design still seems characterized by much folklore and incomplete statistical evidence, which need to find a proper examination to give this practice and discipline the place it deserves in the innovation picture. To prove its value, design is facing a twofold challenge: On the one hand, it needs to demonstrate to non-designers why, where, and how it can be considered a valuable element in innovation processes; on the other, it is seeking methods and measures to show a peculiar economic and social value beyond the aesthetics and meanings of products.
In this article I critically examine these issues, focusing in particular on the reasons for the existence of a paradox in the connection of design and innovation, and on how recent initiatives are trying to scope and promote the value of design, as well as its social and economic input to innovation. The argument is extremely timely in sight of the global challenges for socio-economic regeneration and of the need to regenerate many social and civic practices. Much that worked in the past needs a re-contextualization to work today.
1 How can design (and design research) help frame this change? I address this overarching question in the present article, proposing a framework for design in innovation by identifying relevant strategies and scenarios for change and the promising ways in which design is experimenting on the present challenges.
A Discussion of Scholarly Perspectives: Design in Innovation Models and Policies
Innovation is a term that has recently received increasing attention from European, regional, and national governments as the best path to growth and prosperity. This term characterizes the twentyfirst century by defining a society that constantly struggles to cope with change and large-scale transformations, unlike other moments in history. In the past, kings and popes used to banish innovation, considering it something that could negatively affect people by instilling in them ideas of novelty. Traditions and spiritual beliefs were more important anchors for life.
In contrast, innovation today is part of our everyday conversations. The most important documents envisioning the future of the European economy (i.e., Horizon 2020, Innovation Union) underline the centrality of innovative activity, enlarging its meaning beyond the successful introduction of new products to the market. A winning innovative capacity should value research and development, as well as creativity, services, design, and social assets, 2 and thus can begin to enlarge the more traditional innovation model connected to big science. The qualitative dimensions introduced have given new importance to the complex relationship between innovation and design, as one of the crucial points where creativity could intervene to reform the current economic framework. Resolving uncertainties and building consistent evidence have thus become central to describing the contribution of design to innovation processes, both in firms and in the public sector. Scholars have highlighted the two-sided paradox, noting both the absence of design from innovation studies and the social sciences, 3 and the implicit link to innovation granted by many design scholars. 4 As a result, they have called for further exploration of the most promising methods and practices to link design and innovation.
The Depths of Innovation
Innovation is an economic concept, having emerged as a promising domain in the Social Sciences in the 1970s.
5 In this period of history, both the word and the process became emergent research fields, to be investigated through the lens of human behaviors, organizations and firms, business, society, and policies. Joseph Schumpeter provoked much attention by proposing a theory of economic development determined by cycles of innovation. 6 These cycles were described as dynamic evolutions through which new technologies displace old ones, thus creatively deconstructing the previous economic order and reconstructing a new one. Schumpeter's theories, 100 years ago, contained all the ideas crucial for innovation today, including the centrality of the entrepreneur and the description of this entrepreneurial activity as new combinations of existing knowledge and resources. However, other perspectives also have been developed-some more traditional and established ones, others newer and still in search of further elaboration. A brief exploration of these perspectives and disciplines would include the following:
• Neoclassical theories that consider innovation as one asset of a business strategy aimed at improving revenues 
Design in the Depth of Innovation
Pinpointing the perspective of design within innovation is a slippery task. Despite its limitations, the Oslo Manual serves as a valid starting point. 16 In focusing on the output rather than on the process, the Oslo Manual distinguishes between four types of innovation: (1) product innovation, involving changes in goods and services; (2) process innovation, which includes changes in production cycles and distribution; (3) organizational innovation (i.e., new organizational methods and routines); and (4) marketing innovation, or changes in product design and packaging, retailing, and pricing methods. The recognition of marketing innovation is a first attempt to include design in terms of product, packaging, and retail. However, structured evidence of the relationship between design and innovation is more difficult to find in innovation studies. Only recently have both innovation and design scholars been looking at this connection more critically. In a recent two-part article published in Design Issues, Hobday et al. discuss how, although innovation studies can count on scholars to look at every aspect of the topic of innovation, design is unusually absent. 17 Instead, design is either mentioned as one of the activities in the innovation sequence-from R&D to branding and distribution-as a sub-set of R&D, or it does not appear at all. The authors argue that one of the core reasons for this neglect resides in the evolution of innovation studies, which focuses on operational and routine activities but leaves aside creative and non-routine processes like design.
A tension is apparent in the description of design in innovation: On the one hand is a concentration on the aesthetic value and contribution of design to the development of products, services, and communications; on the other, is the importance of its strategic value and systemic approach to problem setting and solving.
From the perspective of design, two main reasons can be identified for the fragmentation of literature that has contributed to its neglect in innovation studies. First, design has always been subject to a silent dimension and a lack of awareness of its real economic value, so that its managers have often handed its activities over to unqualified or non-recognized personnel.
18 Second, design is concerned mainly with qualitative aspects of innovation, which makes its contribution more difficult to measure with traditional, quantitative indicators.
Few government-commissioned reports try to connect design and innovation in interesting ways. George Cox's description, arguing that design is an activity capable of linking creativity and innovation, is one of the most often used. 19 Tether provides a review of dozens of contrasting definitions to argue that design should be seen as a core activity for business growth. Design is a bridge between society, technology, and the market that studies users as links between creativity and innovation; (2) design can reinforce innovation as a process and connect each step better, for example by transforming ideas into products more effectively; (3) design can increase sales and return on investment, both by increasing product differentiation beyond price and performance and by rationalizing processes through the holistic vision of a system (production, logistics, product life cycle, etc.); and (4) The perspective currently most acknowledged in Europe is a description of design innovation formed by collecting several definitions from diverse sources. 21 The authors of the report conclude that "… [d]esign is a multifaceted and broad concept with no commonly agreed definition. There is agreement that design can be both a verb and a noun-an activity (to design) and the results of this activity (a design)-but the understanding of what the activity of design actually entails varies."
22
When looking at the role of design in business innovation, the European Commission is quite clear in stating that it represents an important part of the process and that its integration produces many positive results, among which is economic growth. Recent studies focus on such results, reporting quantitative statistics to support such a claim. For example, a recent survey conducted in Denmark demonstrates that the number of national companies using design strategically has increased from 15% in 2003 to 21% in 2007
23
; a recent report from the British Design Council demonstrates 12 business cases in very different sectors where design is not only adding meaning to products, but represents a culturally pervading element
24
; a survey on Irish businesses clarifies that 75% of SMEs using design are promoters of the most radical type of innovation when developing new products and services.
25 Further, the last Action Plan for Design-Driven Innovation broadens the scope of design to incorporate business model innovation, organizational innovation, and other forms of nontechnological innovation, stating that design methods can be instrumental when tackling systemic challenges, such as public services renewal.
26
These signals are the most recent evidence of the increased emphasis on design innovation that has helped design advocates push their ideas further into the strategic agenda of their countries. New design policies have been promoted in recent years, 27 and new governments have invested in this area, demonstrating that we are in the midst of a crucial moment for the design community as it seeks to make design values and capabilities explicit. 
Design-into the Depth of Socially Relevant Innovation
Closely connected to the emphasis on design innovation in the business context is the increased interest in the connection between design and social innovation. This connection is another significant topic of discussion in Europe, and a symptom of the need to reformulate citizens' rights and duties in terms of social capital, citizen empowerment, and new entrepreneurship.
29
Although a recent interest in Europe, social innovation is not a new idea; it has emerged more as a concept than as a clear process with recognizable steps and tools. References to it can be found in the writings of important scholars, such as Peter Drucker and Michael Young in the 1960s and Jacque Attali in the 1970s, and earlier, in the writings of prominent sociologists like Karl Marx, Max Weber, and Emile Durkheim. Social innovation includes overlapping areas, encompassing not only innovations with social purposes, but also social entrepreneurship, collaborative practices, and innovation in public policy and governance. However, a few key characteristics can be listed following Mulgan's interpretation: Social innovations are new combinations of existing solutions, rather than totally new endeavors; they involve a cross-disciplinary and cross-expertise approach; they create new compelling relationships that empower people and organizations to thrive long after the completion of a project.
30
Social innovation is concerned with networks of products, services, people, and organizations; it focuses on people's connectedness, on the strengths and weaknesses of their networks, and on enhancing their collaborative potential. 31 It encompasses wide areas of transformation, such as production and distribution systems, government processes, and public services efficiency. Cities are crucial laboratories for and examples of social innovation.
32 Throughout history, they have transformed infrastructures to accommodate the shift in job specializations, from manual skills to knowledge-intensive applications of human expertise.
One current practice in social innovation looks into how this shift could be positively reverted to connect manual skills back into cities and to promote new types of entrepreneurial initiatives and cultural resources. For example, San Francisco Made is reviving manufacturing practices in an urban area.
33 Its overarching objectives include encouraging local entrepreneurship, creating new job opportunities, contributing to a thriving and sustainable urban economic system, and raising public awareness about the importance of local craft and manufacturing. Diritto Di Sapere is an Italian initiative seeking to encourage active citizenship and open government by granting easier access to public information. 34 The ultimate goal is to provide diritto di sapere (literally, right to know) to the entire community, in terms of competencies and tools to improve public administration and services. These types of initiatives further envision the transformation of traditional economic and social practices to build a meaningful framework for innovation now. This approach connects design directly to citizens, empowering them to undertake local initiatives; to municipalities and governments, encouraging participatory processes for new urban planning and public services; and to organizations and firms, leveraging specific socio-territorial attributes to create new jobs.
The Challenges of Advocating for Design in Innovation
In economic climates characterized by budget cuts and scarce resources, design applied to innovation can be particularly relevant because it can provide shorter pay-back periods for investments and more efficient processes. This connection reveals a potential for multi-disciplinary integration of environmental, social, and economic considerations into the development of products, services, systems, and business models, and thus calls for our focused attention. However, evidence suggests we have to overcome barriers for the potential of design to be recognized.
35
Innovation policy has not yet caught up with the strategic potential of design. For example, companies lacking experience in this area-in particular, small and medium-sized enterprises (SMEs)-often don't know where to find design help, unless they seek out national institutions with an established reputation. Further, the current landscape lacks statistical data or indicators to demonstrate and measure design value. Official statistics include very few explicit indicators of design value, so that meanings relevant to design often have to be sought out and interpreted. For example, design could be considered part of the R&D definition in the Frascati Manual, or in the marketing innovation of the Oslo Manual. However, the majority of design aspects remain scarcely covered in the official Innovation Index and Scoreboards.
Two significant documents have recently been published in the United Kingdom on statistics supporting design. In January 2014, the Department of Culture, Music and Sport released the report, "Creative Industries Economic Estimates"-an official statistic on the economic value of creative industries in Britain. This statistic provides an overview of new jobs created, the contribution to Gross Value Added (GVA), and national exports. Design is identified as a sector that comprises 6% of British employees and that produces 5.2% of the overall value of the British economy. Another report, "Design Industry Research," was released in 2010 by the Design Council to report on the results of a national survey of 2,200 design businesses. The survey investigated design teams in enterprises and design consultancies, as well as design professionals working in diverse fields (e.g., communication, interior, product, fashion, service). The results state that in the United Kingdom 232,000 designers work, producing wealth that totals approximately $23 billion (about £15 billion) per year.
36
Further, sources exist describing creative industries worldwide, such as the "Creative Economy Report," published by UNESCO in 2013. In addition to providing an overview of the creative industries worldwide, one of the interesting points of the report is its proposal of various categories of indicators to measure the outcomes of the sector: economic indicators, to reflect on the value of investments; social indicators, to reflect on the social cohesion developed; cultural indicators, investigating the production of well-being; and environmental indicators, concerning the sustainable development created. These indicators would also be appropriate for understanding the value of design, not only as a sector, but as the system of actors that operate in a field (e.g., schools, 35 Design in European Policy (www.designpolicy.eu), one of the European Design Innovation Initiative (EDII) co-funded projects (EDII was launched in 2011), has identified four main elements that Europe should address to strengthen the connection between design and innovation policies: (1) the importance of advocating design policies across Europe's innovation system by coaching policy makers and introducing design thinking into the policymaking system directly; (2) the importance of building an evidence base to demonstrate the value of design innovation to governments, which is currently provided by only fragmented data; (3) the importance of strengthening the design sector to sustain it as a source of income and economic wealth, and to develop more effective design capabilities; and (4) the importance of fostering an evaluation culture for design policies to make non-technological innovation score as highly as technological innovation in the policy makers' agenda. 36 The report contains other interesting information, including the growth of the sector by 29% from 2005 to 2010, and that it is mainly composed of small and young businesses (more than 60% have less than five employees). Moreover, the report offers details on the whole sector in Britain, including the profiles of companies in which design qualifies, the geographic concentration, the financial performance, the type of clients using these services, and the national competition.
museums, magazines, professionals, etc.). At the same time, this variety makes measuring, proving, and advocating for design value a highly complex undertaking. Difficulties emerge partly because design innovation is different from traditional linear processes, and it does not correspond to a straight set of stages that commonly start from research and end with product distribution. Design is iterative and recursive, people-centered, constantly diverging and converging. It delineates an approach to define problems with a special focus on people's needs, which has caused the progressive expansion of the concerns of design innovation.
Reflecting on how the picture of innovation is shifting, and how designers are connecting to this evolving image, is thus crucial. In particular, enabling this sort of reflection is the intent of the remainder of the article, which offers prompts to further the discussion of the challenges for the future of this innovation/design research field.
The Assets of a Design Innovation Framework
This section reflects on the emergence of new practices that push design to ask broader questions, in connection to the changes in consumption and industrial production, in governmental organizations, and in user systems. In particular, a few crucial questions to ask include:
• For what type of industry/business does design work today? • What does it produce/sell? • How can this "product" be shaped for a better future?
We explore answers to these questions by proposing three open discussions, in terms of relevant topics that help identify a meaningful framework for design innovation now.
Open Discussion #1: Strategies for Change
The discussion about the connection between design and innovation offered throughout the paper is very broad and includes a wide variety of assets and strategies of integration for the two processes. Assuming the perspective of systemic and social innovation, the connection could be described using two polarities:
• More or less power: The higher or lower concentration of power is in the hands of a few, which describes the difference between a top-down and a bottom-up innovation approach.
• More or less knowledge: The higher or lower concentration of specific knowledge is in the context where innovation happens, which describes the difference between an incremental innovation (changes within the existing range of knowledge) and a radical innovation (changes outside the given range of knowledge).
In other words, two types of transformation can be identified throughout the discussion: first-order change and secondorder change. 37 In the first case, the description refers to smaller adjustments in a given system; in the second case, qualitative and more radical modifications are included. None of these combinations of power and knowledge is better than the other; rather, the best advantages for the system/society are central. Crossing the given axes of power and knowledge, a 2 x 2 matrix comprising four strategies emerges: community-driven strategies, control strategies, emergent strategies, and distributed/collaborative strategies (See Table 1 ). Community-driven strategies describe a first-order change, in which a group of people engages to improve underlying conditions. In this case, a group of leaders or experts drives a wider network of interested parties through incremental innovations. An example of this case would be the projects developed by Participle, a British organization and consultancy that helps design public services to offer citizens a chance to realize their potential. The organization works with people, experts, and community developers to incrementally change communities and reach a wider vision, built around relational welfare, common sense of belonging, and new ways to use resources.
Control strategies describe situations where knowledge has been developed but not shared. Here, knowledge is concentrated in the hands of a few experts, who are capable of manipulating it for application. Closed-off research labs in big multinationals used to apply this approach, which helped them control Intellectual Property Rights (IPR) and exploit the findings of their research. The majority of novelties produced in this case are incremental because they stem from the same R&D fountain. Innovation is thus top down and is highly influenced by a few leaders who have the power, knowledge, and money to exploit findings. process. 42 Building on these fresh ways of thinking, pilot projects are blossoming that can suggest unprecedented ways for generating a phenomenology of firms.
Enterprises traditionally have been considered economic objects from which profit had to be gained. The value of these artifacts is describable with the concept of the stock price, and the main asset is management, as the core activity aimed at satisfying investors' interests. This idea has been dominant for centuries, despite the cycles of economic ups and downs. Recently, the socioproductive crisis, and specifically the need to reform productive cycles toward sustainability and to create a circular economy with renewed job opportunities, has demonstrated the need to edit these concepts, including a shift in thinking about firms' values in terms of social capital, reputation, culture, and relationships. This transformation is an extremely interesting research topic, for which theories are trying to envision new answers. For example, open innovation is a theoretical attempt to open up firms' innovation funnel while maintaining the structure of traditional hierarchical enterprises.
43
In this area, the situation of designers is a peculiar one. Practices are multiplying that want to reclaim the creativity inherent in a productive process and in doing so to edit a specific conception of industry. Many young practitioners are building self-managed manufacturing plants, both literally and by using online services. They are leveraging the increasing number of online services that offer ready-made production relationships to anyone with an idea 44 ; or they're doing so by building their machines directly. 45 Alternative network-based production processes are complementing the traditional description of industry through projects like "Custommade" 46 and SlowD
47
; these platforms try to create new businesses by connecting local craftspeople and people looking for skilled labor. Some observers define these changes as a third industrial revolution 48 ; others talk of a craft future that gives new value to manual skills and small-batch productions. 49 Still others highlight peculiar aspects of the phenomenon, like the possibility of opening up the planning stage of an object to allow for collective development, thus providing insight into a distributed/collaborative strategy for change that is defining new types of firms. These new firms possess almost no internal assets and rely totally on outsourcing.
50 Their core is not the hardware, the productive plant, or the headquarters: These assets are only the technical means. The heart of the firm is the person with a vision (the Schumpeterian entrepreneur), with his and her ability, motivation, and opportunity to engage for value creation. In this exciting new field, designers-who have long worked waiting for the right firm to buy and produce their ideas-are themselves entrepreneurs who can totally revise the logics of power and knowledge to create a firm based on relationships, and on the value of local resources, small numbers, and excellence.
Open Discussion #3: The Designer-Citizen
In addition to looking further into and developing their entrepreneurial characteristics, designers are expanding their role in innovation through social responsibilities. They are becoming accountable for the stimulation of critical thinking around innovations, thus joining the peculiarities of two types of figures: the entrepreneur and the craftsperson. Entrepreneurial action is, for Schumpeter, the starting point for transforming society.
51 He describes the entrepreneur with specific psychological characteristics that begin with the dream and will to establish a private empire. This drive is complemented by the will to win, to fight, and to succeed, and by the joy of creation. In The Craftsman, Sennet describes the "craftsman" as the special human condition as that of being engaged in the work-in and for itself-and of connecting work to the freedoms of experimentation.
52
Designers thus consider themselves citizens in the broadest and most engaged sense of the word because, through their visions, they can propose a unique connection of technology, people, and places to create novel solutions for the challenges described above that contain possibilities for development. This vision is quite different from that of the traditional industrial design function. Here, the context was organized into three large groups: the designers, the users, and the providers/manufacturers. These separate entities needed to connect in specific ways to develop larger projects. Thus, each of these groups has become a network-a network of users, of companies, and of designers, connecting to develop novel outputs. This multiplicity of insights, needs, and resources is going to characterize and be subsumed into the design profession and practice of the future, as well as its business models and innovation frameworks.
Consequently, new perspectives, methods, and skill needs emerge for the education of designers, dictated by the necessity to cope with complex changes in socio-economic infrastructures. A first necessity is the skill to listen actively and to converse in ways that focus on and try to understand the values of different experiences. Such capacities are a crucial starting point for creativity because they support observation and recognition of heterogeneous values in cultures and habits. 53 Further, it allows designers to foster co-production and share creativity by looking into the miscommunications that typically happen at the boundaries and in the midst of collaborations. Connected to this sort of communication are the skills to visualize and translate the creative process to ease the exchange of ideas. Visualizations developed through maps, diagrams, and other representations emancipate users to own their own outputs and trigger the engagement of others. Many design scholars have described these abilities. 54 For example, Rittel argues that the privileged place for design action is the imagination, in which ideas are born and manipulated, and where concepts rather than real resources can be used. The capacity to imagine generates diverse perceptions of reality and can lead to proposals and frameworks that consider resource efficiency.
A third skill relates to negotiating and orchestrating, with an understanding of all stakeholders involved in an issue, so that their participation can be mapped and structured and the conflicts typical in a creative process can be appropriately managed. This relational capacity is connected to the creation of better, more resilient interactions, and to the contribution and empowerment of citizens.
With these skills, the designer-citizen can create that important connection between bees and trees explained by Mulgan as the most promising source of social innovation. 55 The bees-the sources of creativity-need to meet with trees-the strong institutions-to help new ideas thrive and multiply, in the search for innovation that is meaningful, social, and systemic.
Conclusion
The intent of this article has been to outline some of the most interesting discussions about the links between design and innovation, and to then propose a framework to appropriately describe this connection now. This overview and proposal have pushed our exploration toward imagining a new meaning for the enterprise of the twenty-first century, and an emerging role for the designer in relation to it. However, the reflections proposed are to be considered launching points for wider discussions, from the measurement of the value of design, to the description and prescription of the future roles for designers. The aim of the article has been to develop a framework through which design innovation can be discussed and explored by respecting its multi-faceted nature. Therefore, different perspectives about design innovation have been highlighted, and the hope is that they can be helpful for other academics in all innovation fields to advance both practical and theoretical understandings.
